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Abstract 



The present invention is directed is directed to a method and apparatus for improved long term signal 
attenuation performance of fiber optic cable and cable and/or fiber interface components. I he improved 
longjemij^ 
wnTot^ 



eitherpnor to of^lJnngthe^ cable casing structure then acts as a reaction 

chamber so that the additive which has been introduced during the fiber optic cable assembly process will 
react with the optical fibers so as to occupy defect site locations in the optical fibers, for example, the 
reaction of silica defect sites with deuterium improves the long term stability of the attenuation 
characteristics of the fib^r optic cables because the number of defect sites available for hydrogen 
molecules to react with are reduced. A&ordj ng to one exemrjlarx^jr)^ 

intrpdjjced into a M material used in toe fiB er or^i^^^ info'whicri deuteriumls 

ir^rorJucerTma^ fibers are embedded within the casing of 

the fiber optic cable. Thedeuteri^^ 

mateji^l o x bubbling th^ ^terji^^ exemplary embodi^nt oUhe invention^ ' 

^uterii^ 

sea^ngjJielTr^^ 

introduced^ 

QfflcaQiSer sjQt^ In any case, during the cabling process and overtime the deuterium 

retainedwi^^ react and combine with the defect sites in the optical fibers so that 

hydrogen has a low probability of reacting at those same defect sites, thereby improving the long term 
stability of the attenuation characteristics of the optical fibers, fiber optic cable and/or optical fiber 
components housed within apparatus cases. 
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EMBED OPTICAL FIBERS WITHIN AN 
EMBEDDING MATERIAL FORMED AROUND 
A KING WIRE 
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SURROUND OPTICAL FIBERS, KING WIRE, 
AND EMBEDDING MATERIAL WITH A TUBE 
CONTAINMENT JACKET TO FORM A UNIT 
FIBER STRUCTURE (UFS) 
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SURROUND THE UNIT FIBER STRUCTURE 
(UFS) WITH ONE OR MORE 

CTPrMPTWFWIMP WIPFQ flP OTPAWPIQ AWn 
olKtNblnLmNv nlKCo UK olfvMMUo MJMu 

A RLL MATERIAL 
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SURROUND THE UFS, THE STRENGTHENING 
WIRES OR STRANDS, AND THE RLL MATERIAL 
WITH A CONTAINMENT SHEATH OR CYLINDER 
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FORM A PROTECTIVE MATERIAL AROUND 
THE CONTAINMENT CYLINDER 




SURROUND UNARMORED CABLE WITH 
ARMOR WIRE OR TAPE 



FORM A SURROUNDING JACKET AROUND 
THE ARMOR WIRE OR TAPE 
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EMBED OPTICAL FIBERS IN 
AN EMBEDDING MATERIAL 
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SURROUND OPTICAL FIBERS AND 
EMBEDDING MATERIAL WITH A TUBE 
CONTAINMENT JACKET TO FORM A UNIT 
FIBER STRUCTURE (UFS) 
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SURROUND THE UNIT FIBER STRUCTURE 

(UFS) WITH ONE OR MORE 
STRENGTHENING WIRES OR STRANDS AND 
A FILL MATERIAL 
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SURROUND THE UFS, THE STRENGTHENING 
WIRES OR STRANDS, AND THE FILL MATERIAL 
WITH A CONTAINMENT SHEATH OR CYLINDER 
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FORM A PROTECTIVE MATERIAL AROUND 
THE CONTAINMENT CYLINDER 
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SURROUND UNARMORED CABLE WITH 
ARMOR WIRE OR TAPE 
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FORM A SURROUNDING JACKET AROUND 
THE ARMOR WIRE OR TAPE 



FIG.7 
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EARLY TIME: HYDROGEN MOLECULES NOT FULLY DIFFUSED 

INTERMEDIATE TIME: FULL HYDROGEN DIFUSION, HIGH DENSITY OF 

FREE DEFECT SITES 



LATE TIME: 



REDUCED UNREACTED DEFECTS SITE DENSITY 
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35 




TIME 

SEGMENTED CURVE OF REACTIVE HYDROGEN-INDUCED 
ATTENUATION INCREASE IN FIBERS. 
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FORM A UNIT FIBER STRUCTURE (UFS) 
INCLUDING AN EMBEDDING MATERIAL 
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FORM A FILL MATERIAL 
INCLUDING DEUTERIUM 
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SURROUND THE UNIT FIBER STRUCTURE 

(UFS) WITH ONE OR MORE 
STRENGTHENING WIRES OR STRANDS AND 
THE RLL MATERIAL 
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SURROUND THE UFS, THE STRENGTHENING 
WIRES OR STRANDS, AND THE nil MATERIAL 
WITH A CONTAINMENT SHEATH OR CYLINDER 
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FORM A PROTECTIVE MATERIAL AROUND 
THE CONTAINMENT CYLINDER 
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END 



SURROUND UNARMORED CABLE WITH 
• ARMOR WIRE OR TAPE 



FORM A SURROUNDING JACKET AROUND 
THE ARMOR WIRE OR TAPE 



FIG.9 
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